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* 3. Is — is a ^*te(C*5t>T, 
Slur 

If i tctatjco^gfs^^ s * is a 

& t mW- 1 <z>#«HJ«a> <b 6 r £ £ -f 

[1**9(4] ftlfB«2^f^7 P ^\ 
*ttta> /<;**:*«>, #'<*&te:Rlt«jfe, **:rtc^^± 

<z>Rltf^#kL£5aiSffl*t**!>5 n t(aoT, stria 

£ tc £oT, iimRI*R<fc«&3£S*:**!>£ 

£ t SrW« £ -T SB!** 5 icGttaattSflr&ftS' 5 * 
[*B©B*lftRS] 

[0 0 0 1 ] 

[**±<o*Jffl»»] *«Wtt«»fi«3S«sx3. ^ is— 



(2) 4#BH*P8- 8 8 4 6 

[0 0 0 2 ] 

[0 0 0 3 ] «tt3it*S:jEflfcic J PiB!l"t?#tLtt, -T-*|0« 

h h £ & £\ £fc*jBfe >^ 7 s - Aia«i« 

[0004] ^ftSil^^^Ajc^sitsmStSfiSo^iB!) 

^ • -rtfis^, 1991^ llflf, 27^^^3 
O^—v^IEEE Network Magazine, November 1991, pp. 
2 7 - 3 0 ) t Z £> ^ T ft% C b tl X l> 5 o 

[0005] ±ist**:frifct?ttu ^jtn H2fc^i-j: 

— oo»MB^*:»V (160) , iS«jSfcfpflBjS4:^>RI 
lc&9f#5^*<7>— oSrtffiL (16 5) , 
fFM^I S t S if 5 * k fl^t 5 (l 7 

R»^S««r**LT*HSr3fca?> (17 5) , ttffffi^ 
J-»jS+«E«««{c*a6fc*«ffl*JD*-rs (18 
0) o ^^(Dffltti (16 5) , ^^tf>#ft3pjXg ( 1 7 
0) , *r<D'*x<nmmVr& (17 5) , fifiEoAl* (l 
^ 8 0) o^^t 1 s/^^r, ^^#6^Tco/^^{co^TH 
^T-T6 (18 5) 0 Cn*b*r^TCOf¥ffi^{CO^r < 19 
It (19 0) , ^T(DM^I^O^TO|f3l^|IT L 
fcb^tS^**f±i^?i-S (195). 
[0 0 0 6 ] jSfE^^ffffi*<Offl5a^Slt«flC3ft«#<EL 

r 2 j T% CtibcoRM^i^Jcj; 19 RltSixS 
m&<7)5^ 2EIR«4t k oR*f««S:#«jcAix«t 
5^ toi:-rs^, ±tai»«^i:ffffi^i:<oR|a>^^a>ttU 



(3) M¥8-8 8 4 6 

3 4 
(16 5) tC*5^T, m*)'&Z>'**<nm*. r5SfSj«- [0 0 0 7 ]SStft»^w, **R£f[H]^£:n<D£ 

-s*f*#2-wflB*j , rasflr^-s#fftfti-s4t [ooos] 

p=l + w+ w(w-l) + w(w-l) 2 + — + w ( w - 1 ) ft ~ 1 

= i+wi(w-i) i " 1 (»d 

i = 1 



[0009] *Sft &frhWm&&x-<ns**<omJ£ ( i 7 

asft^i o o**fcjk*f*nfc«tto5*,, mi or 

10 5 <o&#M lio TRM- Ufc^, ffi 2 <7}g£f 
lis (7>s*f ^ 120 r-s*t trfFi^ 130 \zm 

*i"S«ttO^^ 13 5 «tiit5^S^ LT^6„ 

[ooio] £i\ *1©SW»#10 5I:»IT, 5S 

«fcfi*f&j£ 140 i:jS»WiftSffi«tciE«WftjSfflr^ 
14 5^*{)5c CCT\ ffffi/S 1 3 o ^fiaw&asfs 
M>i45b <z>JE8tra\ loot 1 3 0 1 <n 

[0011] ifetc, f¥fffi,£ 130 £<E«Wtti£{Sj& 1 4 
5 £fe^fi$|_LT*|g 2 (D&ttmW l 1 5i:SSS6rSA«: 
2 ^S*t*ff±oS*t,iS 1 2 0 t-T 

U *(D^><OtfJ|*:fT5o l2^Wi 1 5_LiC 

Jt**UT^Sfe»a^a]i/t:«, MjiSl30i*2«) 
RWfei^l 1 5i©Kif^ 12 0 £<Z>PfllCteff>SW%# 

[0 0 12] tL, te<©S*f»*3S*fcnK, ^coM#t* 

tf3S$nr^sfi*ffi^jDx., I2«»i 1 s± 

2 0 fcffiSSWfciSft^ 14 0 *r«-SiBH»± 

x\ mi (D&M&fci 0 5 k<D&m&&m#>z>z. t\zx 
r> , m 1 <n>K§smw 105 ±<Ds*t^s 110 £*#5 0 t 

U f 1 w^MW 1 iCM^^^^I^tit z_<r> 
cfc 5ftS^«tt<D^^i4#ftu&txt>o^2RIBPfL, &co 
^^(7>W-J|fS:fT5. JB 1 OKit»flc±os*f j« 1 l 0 3* 

®>fc±<D&ittM ll.O i:OIH{cte<DS*t*fl:d«*)53&^ 
[0 0 13] tU te<OK«*##*;K,tf> ^rco^W* 



^no iri^ft^ ioo £^m^te©Ki**#a*a>5)&» 

fete©'** ^gjf ifcij: 9 , Pfffi^ 

[0 0 14] _bJ6LfcW-»*r*»ffi^"C»DiE'fr £M 
20 XV. /-VrtOMM^5I<h«^^ e 
[0015] 

[»B^**Lj;5^t6M] mz\z., nmz.&w>m 

03, 6 0i#ift5. ftot, fFijSoftirio, o 

<?0 OO^ifS^ ^T*3 6, 0 1 0, 0 0 0*0/^ 

[0016] — i^-frn tc^o^r/^ 

^^ftft^rwLfc^r^, 2&g4t£Ai*i<z>g&f-c 

[0017] sitttico^ra^rsfc^ :n 
<h ± r (Djxftfy} W b co j^^a S fc a6 o&nfc feff 

[0-0 18] *»B©IWtt, tmCBf*«PB*«»L/£: 
^ [0019] 



(4) 



mmW-S-S 8 4 6 



[0020] iktz, *&mn, mmM.k&Mmw<DttLW 
4# 3£ m *S f f fis ^ o ^ o 1 > r 3 jfi St ✓ * * <d sgr A o> $ij 

I 0 0 2 1 ] 

[ 0 0 2 2 j 

immm in 4 14, ^^^s^ftm^^^^ 

[0 0 2 3 ] Jfei*, ffl-»^7^-^t^K^i: , 

K (L£^&i-J:£jgig$£r^£?) oli«ff*S:fTV\ * 
( 2 0 0) e i#K*ti£ ( i#SMiKfc:J:£®xS 

(»*) lc;&n#i-5 ( 2 0 5) e HM, 2#cJgAii<7> J Klt 
tt (2&£i.±^M&(cJ:6^&£:^tf) <7>SJ«-t-£ 

K*J-JK£>lg*I (3S«) tUfSrtT^ (2 10) , ttffflG^ 
« = (A-fi )X(C-B) 

*c- x b y c -yb Zc-*h 
= i {(y a -yb)(zc-2b )- 

+ * { U a 

0 x a +b y a + c z a + d =0 



i^T, (19 
5) . 

[0 0 2 4 ] i^T, JifS^^^^^CO^BJCO^TK^ 
[0 0 2 5 ] 15 14, 

^155) ic*3i^TRjei-6'<^j* — nw*^ 
ant^ss ( x , y , z ) 215, ea&ti - mms • 

»«»©tf*^/fl^6«tt«: (f) 2 2 0, <rJx«xo 
S*f4fc#07^— ^ 2 2 5, fFffi^ffico^^ ? 230 
^*>5. fFffi¥ffi<D^7^— ^ 2 3 014, f^fffi^gD^^c 
(X, Y) 2 3 0 0 L Wffi¥-m<DM£ (h) 23 
02^ fPffjANI ( s ) 2 3 0 4 ^^45. 

#0^-^225(4, sit*flcS(-««F$n, tn? 
sit** z>mftm<D4M<nmffi 2 2 5 0 

20 *J=£y*7;* — * (a, b, c, d) 2 2 5 2 ^ S#t« 

r , mUmo ) 2 2 5 4 ^^4oTP5 B 
[0 0 2 6 ] ¥10*^7^-^ 2 2 5 2(4, 4/&<Z> 

ll2 2 5 o^x.t^, ro4^^r^^r, 

■ ax + by + cz + d = 0*:Sfcti5&a ) b, c, 
dSrftALT^< 0 JtflqfttCte, 4^ffig2 2 5 0O 
5^, 3^*>5A (x a , y a , z a ) , B (x b , 
Yb» 2b) , C (x Cj y c , z c ) , ^1C0 

Stt^)f*CO?fe^-<^ h;u n ( a> bj c ) h/U 
(A-B) ^-<^ h/L- (C-B) O^i^r^ott)0f 
fcO, (*2) T^^tL^o 3fc*5, Ztlh<D^m*i&^ 

[0 0 2 7 ] 
[*2] 



(z c - z b)(x a -x b )} 
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[0 0 2 8 ] 0 7(4, a^^co^teff^coy n s/^H, ^WaHtiffiHSr-tix^en^-r, Ot«tt(D««tl-j* 

i8ii9ll *«WtcJ:S«:*tt«-*S:ff 5BR 5<7 14, *-f, -o^WW«t Ur^200 
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i$£*:#>6 (2002) . :«^^roMi^i: 

o^T*5igi- ( 2 0 0 4) 0 *:<Z>&, 

J&ffiL (2 0 0 6) , &fc£kb*:V>wmM><r>mmii>b$S. 

[0 0 3 0 ] fcfcTU r l4iS«^3&>b-t<Dffffi^*T?0 

Aoiiaflr^*^Jn*.sii«»*:* *-ea>5 , * 

fc, , *tt«*T*&JBtt«J&* £ (220)C0ir#A,= /<? 
c / f ( c te^S ; c = 3 X l 0 8 m/ s ) t 8 * £ tl 

[0 0 3 1 ] mc, 5fe^*Jt»tSifiK#ft««^ 5 t>, 

tb-rs (2010) o -toffffi^s5«ffi*-rs»ia»#ffi 

cO#*^« (Di, i=l, 2, n) CAoTl^ 

I2\ n ^ 0 <7>4&-&l3 (2 0 12) . ^COigidi 

Jfcfc#»fc##fcfi«A*c*ix*^h,»tf (2014), ^ 

(2 0 16) 0 C(7>»fP*^rc7>fFffi^^0^rfT5 
(2 0 18) D 

[0 0 3 2 ] AffWtwW:, H8*3J:U<B9fc:*3^T, S 

*t»*l 0 5tifflL, i^ff^l 0 0 ^>S*t^^l 0 5 

[ 0 0 3 3 ] #ClC, ffMffijS 130 2:JilI#(C3ltT^ iSfS^fS 

5 #g LfcffMfijS 13 0 Sr&tMJWB2 4 0 SrttU 

ft*10 5W««^7>-^ ( 2 2 5 4) *»£>3]fi4R 
tT^t^, 5te{C3jt«)fc*«A*cJ»tf « 0 fffflfi^Srft 

[0 0 3 4] B10I4, HkSAtK^tf-Jt^feSr^-t-o 

Hi l tmi 2(c*IS^J:5 iftS*f«K<7>ffJ([ ^ 

^2 0 5 0) , »W^^offi«B8fll3&»fe-t<7>Si+»Wc 
#-*-5«*Wft»fS*«rtHlL (2 0 5 2) , JilBfiffl 

-5 ( 2 0 5 4) 0 
[0 0 3 5 ] #cfcl, ±l54*S«*rt^— ffffi^CSrftHJi- 

5 (2056) 0 :©MjSl:ii, flLr^ss^fc 



ffiAS: (#3) ic£ 9 fj-g-TS (2 0 0 8) 0 
[0 0 2 9 ] 
[*3] 



(S3) 



rcotmufc«««:jojit-a (2 0 5 8) 0 

[ 0 0 3 6 ] ±jeUfc^^»(Z>«iHtH( (2 0 5 8) & 

0 6 0) , ilifc^f ^fc^r^sitftfWco^T 
mvm-t (2062) D an, mi 2\c 

K*t«J#i l 0 i:<7>ffi«H«}6*fe<K2BlW*aSW^l 4 o 
^^>ffi[3BW45Slflr* l 4 o iK*tW#i 0 5 t 

/£l 3 0l:o^r/^W, »f§jSa»feWffi,!i£fc:S£ 
✓**fc*5tt ££ff*R<D£fl ( 1 *S*t(D*«tt) 
, r. ti & Wffi M Mfc-t 5 IE1ft£[« |E« 3 ti it & m 

[0 0 3 7 ] 11311 2 0cJ^±CO^#t^^ffS^fc^ 
H 1 £0 1 4 ^^£5 2&J^_ho 

■To 

[ 0 0 3 8 ] 2*«±<7>jRWtt<3!>tH(«:, £ -f, S*t* 

Kfcftw-r s«»o r di:2mu 2*s#td»&w- 

3»**&ae>5 Uf7^2ioo) o ur^ss 
MtOr d^, ^«>»SLfcSit»c**:ttA.ri^5» 
^ISfflii^TU ^3T-&ltnil EAT^^x^^^ 
ittP (2102) 0 
[ 0 0 3 9 ] 4-f , — ooDJK*f»#«:ftUJ 1(210 

(2106) , •«^situfcs»*{*^a-jES-r5fi3B 

(2 10 8) B r n^*«>fcflR«^b— fffflBj«SrftaL 
yc^:^ (2 110) , ^ofpMfl /^^^ffiL^i^ 
^tt^fcSWf, -^^ftfU^Srfi 1 ^ (2 11 
2) , ^^3&«#ft-rsftbli-to^^^*5es« 

^^}DX.^> (2 114) 0 H#ttt#ftflM6rt«>ffffi^^ffl 
fctJ (2 110) , ^J^C0#ft^J^ (2 112) &fi«t(- 
(2 114) tS:SitttO#ft-t-5»r|6ttO*>S«« 

rt^roffi^^o^rnp (2116) 0 ^tt, 

*<©S*t**^o^r|ffl*0«-J|ES:»t?ag-*- (2 11 
8) 0 S#t^^$:H5l^-rS^#:0 r d ^ 1 £#0 

*. (2 12 0) , Bfa^S*fft*Jcft6 4-cfHJS:fT 
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[0040] 2*ei±<7>sittt<oa*BfHi^oiiNr, h 

115 |CS*ftTfftf^HM5/^ 13 5 £#x_6o 
[0 0 4 1 ] 4f, fl^ftl 0 5*»b*2K#Hfe 
ft: 1 l 5 IcSWf S^^OJB'fr-fro 5 — oco/^;* £ 

ffifctj l (2104) , mm&e>m i 105 tea* 

f 3ffi*«fcfi&ft ^ 140^ ±lEffi*«ft»f8\&l 4 

o^»2s*t**i 1 5 ^»-rs{E3BM&asfs 1 4 5 

(2 10 6) e tit, LfcK#f» 

*r^5S2S*t^i 1 5«c»-rs{s?BW*5Si«^i 

^$at5^ttrofc5««l 5 0S:#St5 (2 10 
8) 0 r<7>«, ±|EW3efl(«rt(0— fffiffijS 1 3 0£rtt£H 

ts (21 10) 0 roffflfi^tcii, sittt^aiafa 

£tt»fcft<^<zre, ^^o#ffi*iJ^S:frt> (211 
6) , *»^^oaBtffffi^<z>jft«{c^jSf SIH1IMH 

«^JOj(-i-5 (2114) 0 ZtlbtoX'T yT'&Rftifc 

h — zt 



10 



<d^^ ^^m^(Dh ^mm^<^±x (Dwm^A^^^x 

^Dig-To 

[0 0 4 2]Bl5fi, &mM£fcMm#£<ntiLW:Mm 
*>b9ia&to&&te&t:Vr&-t'&xT (200 

R#fi«*fclHf5^f5'y ( 2 0 5 4) , fiaW ft 

f^^^^^^ff^-rS^T 1 (2 10 8) tCO^ 

[0043] sr, 3£8 i r 1 j \Z.%)M1t <* 

r^2 5 0) LfcfL a&fSA*>5tM4fi«WftaSfS,!S 
«r I (xi, y if zi) £Lfc££, ^M#3ft2r*PiJi£-r 
54^2 2 5 0 : A ( x a , y a , z a ) , B ( x b , 
Vb, zb) , C (x c , y c , z c ) , D ( x d , yd, 
z d ) f¥fffi^®<7)j^£ (h) 2 3 0 2 £&m^T y 

(84) (a^/^^^ta, t b , t Cl t d «rtmc-r 

£ (255) 0 
[0 0 4 4] 
[84] 
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(84) 



[0 0 4 5]*C, /n°7^^ (t a , t b , t c , t d ) 
a, t b , t c , t d ) IC^jgfSMSjR (S a , S b , S JO 

c, s d ) Sr^su A°7^-^t a i:o^r, r 0 ^ t a 
£u , ri< ta j > r ta <oj <£>£#GDfm^8s 

[0 0 4 6 ] Bl6li, jSf»**>«v^rt:<S?BWftiSSfflr^; 

ftfc&TF-ro 2 8oii, iuft^, fcsu^ttfiawftisff 

A (I) 2 9 5d^S»ft#o-M (A) 3 0 0 £il 
9, fHfi¥ffi-fcOA (A' ) 3 2 0{C§IJi^-r6££GQ$l 

^t/TfBT-*)!?, :o^^ias a i^ roj t 
ft£ 0 2 8 5ii iSf»AfcsiM4iE»wftaiflr^ (i) 40 
#>b> sMft^t?)- a * (a) 3 0 0 ^mm-tzmz. 



ffffispffi-ho^ (A' ) 3 2 0 tcSJ^f-5 £ £ <nm^%: 
TP-fa ro£**>fls*fE*S a W: r 1 j £fts 0 
2 9 011 Sft^fcSlMiiEsBWftafS^ ( I ) 2 9 5 

a»fcK#f*f*<z>— X« (a) 3 0 0l:#tfLfc«»is« 

K*s a tt r 2 j <bft5 0 
[0 0 4 7 ] C<z>£ 5 ft'*7*— *go2?*S:, 

7^—* (t b , t c , t d ) ico^rt>m\ -erti^n 
fESXtt ( Sb , s c , s d ) ^it, m 

5) £ffl^Tf|s*ffi» (S a , S b , S c , S d ) a><b#1» 

5 (2 6 0) 0 

[0 0 4 8 ] 
[85] 

(a 5) 



[0 0 4 9 ] ro^, R*fftff<0 4^i;(©Jffifl|ISrIiHEf S 
(*XS>:/2 6 5) o fftfefe, Klt»fftf>W^A ; 3 
00, B ; 3 0 5, C ; 310, D; 315 Sr*r*L-??ft 

ta^bj , rB<-cj , rc^-Dj . fd^aj tini 

[0 0 5 0 ] Ei(gL^IlI8Sr*-rS8 if- r i j 

«:^Px.S (2 7 0) o K*f«#OJS«*4®teLT^ft 



5tf 



(2 5 5) d>fe»0aEi- ( 2 7 0) e ^rlt, ttttXft 
#*'Mltt (Smin) 6 £3MU^ t<Dt^<DR 

%mW<OTS.& (A, B, C, D) , /^7/-^ (t as 
tb. t c , t d ) , 3R*aE*S min tf5ffl[^bffffi5paa±^ 
»t**ixS«*Sr*ai>S ( 2 7 5 ) . 

[ 0 0 5 1 ] ^M^^^rS^ L, Ktt9Eft^*/Mlt«rS[ 



(7) 
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117(^)3 4 0 ^ 3 4 5 t£*5^T, MWia-oT^ 
0t 3 4 5t?©«M»SI4*^fil T5 6J £ r S J 

»^*/J>^^5ffl^«*<7>«-a|[^ffl^So #J*.tf, 3 4 
0<Z>J: 5ft££tt, ^»*>#&imte£-£3 4 50i ? 

[0 0 5 2 ] &tc, tt*aE«0*/Mll3&*b«««:*«>5 
^X^^ ( 2 7 5) (7>»J«^Ot^r|ftW-rS. 0 j£{f,&& 

**rW»Ur«fH-«fc, #ttK*£>*/h« (S nin ) 
12, r 0 j , U j , r S J , T4 0 j , T4 4 j , 
T8 0j <n\*^irtii>*<Dmi:tZ>z.t&t>ti>2> a 
[0 0 5 3 ] Hl8tt, fffflB5pffi±^*t***tS*«o 
4^Z>jSg«&A' (x a ' , 



70 




[0057] 82 014, tt»Kft^*/h«[S n i n 35* 
T4j (Oi*©RiHr-*5. H2 0KL*5^T, 3 80 

\$Mi&m, 3 8 5f^iu®i!T-^^ , wm^m±.\cfrM£ 

tlZ&A' ; 3 0 0, B' ; 3 0 5tt, iSf&jSfcSlrMS 
fi*W&Sflr^ ( I ) 2 9 5^bStt*10 5^tt 
«10>Wj«A ; 3 0 0, B ; 3 0 5 fc# tf LfcJE** 
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(x b ' , Yb , h) , C (x c J , y c ' , h) , 
D' (x d * , y d ' , h) tlsf^tt, aSflT^fcS^tt 
(E3BWftiSflrjS ( I ) 2 9 5, ^#t^f* 105, ffpffisp 

[0054] 8 19 13, tt«8E*o*/hffl (J£XT\ mtc 
#ffiX*fc£B&-t) S min tf* roj co££ corner at-*? 

[0 0 5 5] |19{:*5^r, 3 5 5tt*tSEL 36 0 
ttHBHt*!), ffME^ffiitcWje^ajSA* ; 3 2 
0 , B ' ; 3 2 5, C ; 3 3 0, D' ; 3 3 5 13 , i£ 
«^*5^*KSMftiS{t;S (I) 2 9 53&^g*f»ft 
10 5 (^^rtl^ncOlI^A ; 3 0 0, B ; 3 0 5, C; 
3 1 0, D ; 3 1 5fcregd»oT#tf LfcfiE****, ffffi 
¥ffil 2 5 £o^n^no£,#,T-&S£>b, m£><z>JESS 
fiRtt (ft6 ) OJ: 5K*$na 0 

[0 0 5 6 ] 

[ft6] 



(S6) 




310, D' ; 3 1 5 14, ^rtl^rtliU BCi fFffi^Pg] <Z) 
«^DA^,ffc5*^, ^;ft,ibOJ^I3 (ft 
7) 5 ^£;ft,£ 0 

[ 0 0 5 8 ] 

[ft7] 



(ft 7) 
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[0059] B2 1(4, tt*«*^*/JxfltS min 3&« 
r 8 J O^ORKir-fcS, 12 Kcja^T, 37 5 
I5M&HK 3 8 OWcspffiB-CfcD , »flfi¥ffi-h 
tl&MA' 13 2 0, B' ; 3 2 511 i£f? 
{E*Wtta&f*j£ ( I > 2 9 5^^»10 5O{:ll 
?il»n*A ; 3 0 0 , B;3 0 5|:#liLtK*K 




[0 0 6 1]t«l, too»3K»**&«^*!3. «*. 

i5\ i o 5 r-&6. 

[0062] 02 2 15, tttt«*(D*/hffl[S n in3a s f* 4 
0J <Dt^<DWt*fiMX-hZ> a B 2 2 {Cjot^T, 3 8 5ij: 

[0063] ^2315, WIStDf/MSmin^ T4 
4j Oi^<7)i0fliTl?5o 12 2 3 IdljSl^T, 3 9 515 

; 3 2 015, jEBC£ffffl¥ffi£*>S*;&-C* 




|0 0 6 5]fc«U tooli, S min = 8 c7)££ £ 

[ 0 0 6 6 ] H2 4I5, tt*«»^*/]NfltS ni ni s r 8 
Oj <Dt$<DWt*MmX~2bZ> 0 02 4{^^t, 4 0.515 
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